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A BROAD STUDY WAS CONDUCTED OF THE DEVELOPMENTAL
PROCEDURES AND COSTS OF THE NEWER MEDIA PREPARED FOR COURSE
INSTRUCTION AT MICHIGAN STATE UNIVERSITY. DETAILS OF THE
STUDY WERE PRESENTED IN TWO SEMINAR PAPERS THAT WERE
PRESENTED AS DISSEMINATION REPORTS IN 1965 AT THE NATIONAL
CONFERENCE OF THE AMERICAN EDUCATIONAL RESEARCH ASSOCIATION
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RELATION OF SYSTEMS METHODOLOGY TO UNIVERSITY CURRICULAR AND
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ANALYSIS OF THE COMPONENTS REQUIRED WITHIN THE INSTRUCTIONAL
SYSTEM, (2) THE DESIGN OF DEVELOPMENTAL PROCEDURES NEEDED TO
PRODUCE THE SYSTEM, AND (3) FIELD TRIALS OF THESE
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A PROCEDURAL AND COST ANALYSIS STUDY OF MEDIA IN
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Summary of Organizational Activities

and

Stages of Investigation



A PROCEDURAL AND COST ANALYSIS STUDY OF MEDIA IN
INSTRUCTIONAL SYSTEMS DEVELOPMENT

Summary of Organizational Activities
and

Stages of Investigation

JANUARY

Organizational Activities

PART A

FEBRUARY MARCH

EXHIBIT I

During this period, most of the new organizational activities involved
planning for cooperative efforts between Parts A and B in preparing the
final report of this project. Meetings were held with Dr. Gardner Jones
and the Project Advisory Committee to review the outline plans for the
final document.

Within Part A, staff organizational activities during the period consisted
of preparing dissemination reports for presentation at the American Edu
cational Research Association national conference in Chicago (February,
196$) and the Department of Audiovisual Instruction convention in Milwaukee
(Apri1,1965). Copies of these papers are included in the Appendix of this
report.

Preparations were also made for the review of project conclusions by
consultants scheduled for an April visit. These persons are: Dr. James
D. Finn, Chairman of the Department of Technology at the University of
Southern Calil-ornia, and Dr. Wesley C. Meierhenry, Assistant Dean of
Teachers College, University of Nebraska.

a

Stages of Investigation

Study_ Phasei:

ThE information gathered from various Michigan State University instructional
systems case studies was edited into a format, which will permit quick review
by readers and be directed at questions likely to be foremost in their
interests.

11



Study Phase 11:
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EXHIBIT

ALAL
Iristructional systems development work and associated production was
conducted with the following departments on the MSU campus: Electrical
Engineering, Speech, Teacher Education, and the Social Science Division
of American Thought and Language. Varying progress has been made in
the production of materials resulting from the instructional systems
dcvelopment sessions conducted with the faculty in each of these

ir departments.
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Study Phase III:

Specific procedures for developing instructional systems have been
derived from the experiences and analysis of activities within the Study.
These procedures have been incorporated into flow-charts which appear
applicable to most instructional areas in higher education.

Study Phase 1V:

Formal reports prepared for symposia at American Educational Research
Association convention and the convention of the Department of Audiovisual
instrJction, were distributed to obervers at these presentations and to
mail requestors, for dissemination and evaluation purposes. An invitation
for reactions was extended to the 105 parties in the United States and
Canada requesting this information. Several replies have been received
and are encouraging in their assessment of these position papers.

In addition to the position papers presented at the aforementioned
symposia, a copy of a report on these presentations by Dr. Phil Lange,
of Teachers College, Columbia University, is enclosed in the Appendix.
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A PROCEDURAL AND COST ANALYSIS STUDY OF MEDIA IN
INSTRUCTIONAL SYSTEMS DEVELOPMENT

Summary of Organizational Activities
and

Stages of Investigation

PART B

I

JANUARY

COST ANALYSIS STUDY

Phase

FEBRUARY MARCH

EXHIBIT

a) Annotated Bibliography has been reproduced for internal use.
There will be a few additional entries befcre final publication. The
Bibliography will appear as Part V of the Combined A and B Final Report
and also as part of the separate Cost Monograph.

Phase

a) Visitations. Dr. Gardner Jones went to the Air Force Academy and
Air Training Command (Sheppard AFB) in November for discussion of costing
experience. All accounting being done at this institution is on a Fund
Obligation basis.

Don Edwards visited a Programmed Instruction group at Keesler .AFB
and brought back some course development procedures materials (diagrams)
which have been turned over to Part A staff. They are very parallel to
Part A's diagrams for course development.

b) Part B staff have written portions of cost concepts materials in
sections which fit various parts of Cost Monograph outline, and portions
of Final Report material, which fit Final Report outline. Material for
B part of the Final Report is beginning to "fall into placo" and much of
it is ready to be integrated with parallel Part A material.

c) One staff member has continued study of faculty time usage in the
Engineering course development trial through the winter quarter, as a
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EXHIBIT I

basis for costing out this experiment. Results are not yet summarized,
We have good data for last summer and fall.

We found it unfeasible to obtain meaningful time usage information
for the Theatre Arts experiment, beyond the film production stage. This
may be as much due to our inability to educate the participants on reporting
purposes and procedure, as to their different outlook toward personal time
accounting.

d) Analysis of CCTV cost was completed, and Audiovisual costs are still
in analysis but,nearly complete.

Development of case history description of the Accounting-by-CCTV
(Closed Circuit Television) experience Is nearly complete.

Upon finishing these assignments, one team will construct the "Rock
Study" case history, the other the "Chemistry Film" case history, after
gathering the data needed to complete what the Audiovisual Center has
accumulated regarding these media applications.

These case histories (brief sketches thereof) will be included
in the Combined A and B Report.

e) Target date for completion of Combined Report is still June 30,
including editing and printing of copies for internal use, copies for the
United States Office of Education, and a limited number of copies for
distribution as requested.

f) Part B staffing to June 30 (all on a half-time basis):

Jones - Director.

Cunningham, C.
Cunningham, W.
Ewald, A.

Tatu, G.

Bournazous, J., Secretary

g) Dr. Jones does not contemplate comp
of June 30, but has requested extension to
assignment to project from June 20 to July
for the same period.

letion of the Cost Monograph as
July 31, with his full-time
31, and continuation of secretary
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EXHIBIT 11

A PROCEDURAL AND COST ANALYSIS STUDY OF MEDIA IN

INSTRUCTIONAL SYSTEMS DEVELOPMENT

Parts A and B Log i347port

Quarter Ending: March 31, 1965



EXHIBIT II

PROCEDURAL AND COST ANALYSIS spay OF MEDIA IN
INSTRUCTIONAL SYSTEMS DEVELOPMENT

Office of Institutional Research
Audiovisual Center and the College of Business

Michigan State University
Project Term - June 26, 1963 - June 30, 1965

PART A - LOG REPORT

Project Period Log Entry

January 1

March 31,
NOTE: The press of summarizing study findings for

1965 inclusion in the final report and preparation of
interim dissemination papers, preempted the time
necessary for maintaining a daisy log of project
activities. It was judged that these efforts could
better be used in refining the final report; thus,
no log reports are included with this quarterly
report.
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MICHIGAN STATE UNIVERSITY

U. S. OFFICE OF EDUCATION 0E-3-16-030

Statement of Expendituras for the Period
January 1, 1965 - March 31, 1965

PARTS A !AD B

Expenditures:

Personnel $ 13,903.28

Employee Benefits 1,514.41

'Travel 999.62

Materials and Supplies 259.16

Services 3,542.15

Equipment Rental 1,072.50

Communications 128.55

Reproduction (283.43)

Other 153.26

Overhead 7,156.02

TOTAL EXPENDITURES 1/1/65 to 3/31/65

EXHIBIT III

$ 4'3,445,52
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John Berson

A SYSTEMS APPROACH TO

CURRICULAR AND INSTRUCTIONAL PLANNING

A symposium conducted in Chicago
at the annual meeting of the

American Educational Research Association
February 10, 1965

PARTICIPANTS:

Associate Professor, College of Education

11

and Director, Instructional Systems Development Study
Michigan State University

John M. Gordon, Jr.
Research Specialist

Instructional Systems-Development Study
Michigan State University

EW. Russell Hornbaker
Media Specialist

Instructional Systems Development Study
Michigan State University
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SYMPOSIUM: A SYSTEMS APPROACH
TO CURRIMLAR AND INSTRUCTIONAL PLANNING

INTRODUCTION

The following paper partially describes the findings from a broad

study of the development procedures and costs of the newer media in

course instruction at Michigan State University.

This investigation is supported by a grant from the United States

Office of Education, under the provisions of the National Defense

Education Act, Title VIIB. Details of this Study will be presented

in the above symposium at the 1965 Annual Meeting of the American

Educational Research Association in Chicago, and in the FINAL REPORT OF

THE PROCEDURAL AO COST ANALYSIS STUDY OF MEDIA IN INSTRUCTIONAL SYSTEMS

DEVELOPMENT, avai:able after July 1, 1965.
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RELATION OF SYSTEMS MErHODOLWY
TO UNIVERSITY CURRICULAR AND INSTRUCTIONAL PLANNING

Concernini an Instructional Systems Slud

The improvement of instruction in higher education has become a major

concern in the wake of changes visited on universities and colleges in re-

cent years. In contrast to the once dominant position instruction occupied

in higher education, it now competes with research and government service

for limited faculty time and resources.

If instructional improvement is to meet this competition and the

increasing demands for greater breadth and depth in various curricula, some

extraordinary measures must be devised. In short, undergraduate and gradu-

ate instruction are in need of new procedures for planning, development,

and operation. Among the alternatives proposed for such change, is the

suggestion that the systems approach be employed in designing instructional

development procedures.

An extensive study of instructional systems is nearing completion at

Michigan State University. "A Procedural and Cost Analysis Study of Media

in Instructional Systems Development", covers the period from 1963-1965,

and centers on investigation of the development and use of the newer media

in instructional systems. However, in this analysis, investigators were

required to review aspects of procedures for general instructional system

design as well.

The three purposes of the Study are: (I) the descriptive analysis

and evaluation of instructional systems development activities at MSU

during the period, 1963-1965; (2) the measurement of costs associated with

instructional systems development; and (3) the development of hypothetical

6.



models of instructional systems development procedures. This presentation

attempts to explicate their experiences with the latter; i.e. the design

of procedures for instructional systems development.

Conceiving the University as a System

General systems methodology permits a system to be defined as any

grouping of components, which operates in concert or related fashion. It

is not too difficult to employ this concept to describe a university.

For purposes of the Study, investigators viewed the university as re-

presenting a sub-system oi society, or in effect, a system in itself

Within its boundaries exist a number of sub-systems, among which the most

pertinent tc the Study are those systems providing resources and instruc-

tion. The employment of these systems relationships permitted investi-

gators to concentrate their attention on intra-system operation without

losing the perspective or identities of external conditions, which affect

these sub-systems.

Attention was focused on (I) the analysis of the components required

within the instructional system (IS); (2) the design of developmental

procedures needed to produce the IS; and (3) field trials of these

developmental procedures.

Identifying the Instructional System

One would be hard-pressed to closely relate to instruction all acti-

vities, persons, and facilities comprising a modern university. The invest-

gators sifted through these components in order to select those particularly
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relevant to the IS.

-3-

The boundary of the IS circumscribes only those sets of components

which directly or terminally determine, through communicaiiphs ,end decisions,

the events enacted in course instruction. The set of components which affect

the conduct of instruction remotely, are considered a part of a, as yet

undefined, resources system, and contribute to the design of the iS through

procedures in a developmental system. (See Diagram I, Appendix A). The

11 identity of the components and relationships found within the IS are stated

in the definition below:

11

An Instructional System is a complex consisting of a learner(s) and
a combination or all of the following components: instructor(s),
,material(s), machine(s), and technician(s), given certain inputs
and designed to carry out a prescribed set of operations. This

Irset of operations is devised and ordered according to the most
as recent and pertinent evidence from research and expert opinion

such that the probability of attaining the output, specified
behavioral changes in the components, is maximal.

It is probable that the definition of the IS appears mechanistic

and unlike the value-laden meaning, usually associated with instruction.

This effect is largely the result of the semantic differences which exist

between the discourse of the academic disciplines and systems analysts. It

IF

should be pointed out, that definition of a theoretical relationship among

components contributes only a start to constructing a purposeful instruc-

tional design. The more demanding task is the specification, ordering and

implementation of the content and behaviors which produce the desired output

or result. Some of the knowledge needed for such pianning is evident in

11
the instructional systems cases at Michigan State University, analyzed 1)y

the Study. A good deal more remains to be learned. To this end, the Study

II
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undertook the design. and trials of hypothetical models of instructional

systems development.

IS Develo mental Procedures

The location of the IS activities on a university campus is not

an especially difficult task. Characteristically, the major portion of

IS activity occurs within the classroom and study areas. On the other hand,

the developmental procedures, which lead to IS realization, are incredibly

diffuse in time and locale. From a course content standpoint, they may

extend backward in time to the inception of a given discipline. From a

behavioral standpoint, they may encompass the sum total of student and pro-

fessorial life experiences.

These spectacular dimensions forced Study investigators to limit the

analysis and design of development procedures to those which can be reason-

ably executed within the capability and competence of university personnel

and resources.

Further structure was given these procedures through the conception

of a Learning Resources Center, a specialized university facility dedicated

to the analysis of instruction, the development of instructional strategies,

and the provision of supporting materials and devices. A flow chart of the

grass IS development procedures devised in the Study appears in Diagram

2, Appendix A.

These procedures apply primarily to the developmental activities

involved for a complete redesign of course instruction. However, it is well-

recognized that only a small number of cases would require such over -all

T



a

E

I

C

-5-

measures. More typically, faculty members seek assistance in implementing

some portion or session within the course structure, while leaving the

balance unchanged. The options for "mid-entry" or even "dipping" in the

procedures, are not precluded in the investigators concept of the procedures

operation.

Refinement of the IS Developmental Procedures

The first designs of IS development procedures were models which

took into account most of the personnel and resources available, plus a

few that logic suggested as necessary for the nature of this task. The

procedural models were largely influenced by the background experiences of

the investigators and the University, pertinent results from literature,

and advanced thinking in the area of instructional design.

Provisions in the Study allowed for concurrent examination of instruc-

tional systems currently developing at the University and the selection of

varying academic areas for more intensive analysis. The selection of develop-

ing courses in Electrical Engineering and Theatre Arts resulted in an oppor-

tunity to field test the hypothetical development procedures in Appendix A,

Diagram 9.

[14

Specialists for this exercise were drawn from existing staff of the

University College Evaluation Services Bureau, the Audiovisual Center, and

the Study. Comprehensive tape recordings wee made of all encounters be-

tween faculty members in the selected academic areas and the specialists

cited in the procedures. One purpose of the trials was to closely observe

the efficiency of the model development procedures from their initiation
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to use of resultant instructional design and materials. There were no

plans in effect to evaluate the improvement in learning, except to sample

subjective judgments of the professors involved. A second purpose of the

trials was to continue the re-shaping of the model development procedures.

Preliminary appraisal of the model procedures suggests to the investi-

gators that faculty members and specialists find them useful for instructional

development, from both the standpoint of clarifying-course objectives and

E: selecting appropriate expeHences and materials. The trial results did not

suggest any major realignment of the procedures. Observations and post

analyses suggest that the adjustment needs arise primarily from omission

of detailed directives within the major steps of the procedures. Some of

these adjustments may require the findings of new basic educational research.

r7

Li Other alterations are largely faculty and specialist competency-linked.

zn

C
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The nature of several of these problems uncovered, are treated in

the next section of this discussion.
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AIDS AND HINDRANCES IN SPECIFYING OBJECTIVES

The Course Planning Sub-System was hypothesized by first identifying

the standard sequence of decisions that must be made. The decision sequence

divided into three specialty groups; those dealing with evaluation, ins.ruc-

tion, and media. The main functions of these specialty groups were thought

to be:

Evaluation -- to help in identifying student behavioral objectives and

developing pre and post criterion instruments.

Instruction -- to aid in the determi'nation of strategy, i.e. self-study,

need for live teacher, etc. (works primarily with behaviors)

Media -- to assist in making representational and transmission decisions

(works primarily with teaching examples)

The instructor brings to the situation the ability to:

(I) clarify the department's objectives for the particular

course in both content and behavior terms.

(2) specify the expected entry behavior of the students,

and most important,

(3) develop meaningful teaching examples of the concepts

and principles within the selected content.

Rather than be like the old saw that says, "Everybody talks about the

weather, but nobody does anything about it", we undertook to do something

about testing our hypothesized procedures in a design with instructors,

teams of specialists, and course content as factors. The three "factors"

were counterbalanced so that we could get some notion of where the
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weakneSses of our procedures might lie. For example, might the ingenious,

informed instructor be the key to success? Or do we need better trained

and more specialized specialists? Or is it impossible because of the

abstract nature to function with certain academic course content or ob-

jectives?

We were fortunate to have two disparate departments -- electrical

engineering, and speech and i!leatre arts, both undergoing revision of their

entry level course and willing to participate. Two separate instructors

from each department, both assigned to teach the courses under study, volun-

teered their time and energies. Two separate teams of specialists were formed

which included a representative of each of the following areas: evaluation,

media utilization, graphics design, and film production. ?,:ere were no

personnel available to adequately play the roles of the instructional

specialists as we saw the function. Not being able to find trained individuals

for this role is one of the most important findings of the Study. As such,

the media specialists were forced to play dual roles and.go beyond media

decisions. Most centers where activity of this sort was being carried out,

employed media personnel in this capacity.

After filling out ,a questionnaire designed to elicit such input data

as student enrollment, facilities allotment, finances, etc., the instructors

began the course planning by meeting with the evaluation specialists. A

Content-Behavior Matrix (See Appendix B-I) had been developed to help them

zero in on their task. It was designed to provide a basic structure to

facilitate the acquiring of the new frame of reference. The content cate-

gories represent what was to be learned, while the behaviors, what was to



be done with the content. The cells of the matrix identify item types

such as multiple choice, completion, essay, etc., thus facilitating test

development. Psychomotor and affective objectives were alluded to, but

not specified by either department.

The initial discussions involved the instructor acquiring the new

"behavioral frame of reference". Th3re were also the usual problems of

defining and differentiating behaviors and the propensity to use the verb,

"understand". As the sessions continued, the definitional problems shifted

from behavior to content: that is, what concepts, principles, etc. were

tne basis of the course. It was somewhat surprising to note that the in-

structors at times had more difficulty arriving at concepts and principles

than deciding what to have the student do with them. They tended to think,

as we all do, in terms of the teaching examples rather than the underlying

concepts and principles. As such, the instructors repeatedly tried to teach

the course: that is, talk in terms of these examplers rather than the con-

cepts, and demonstrations rather than principles. It was also difficult

for them to define entry or pre-requisite content-behavior.

Progress was closely related to the instructor's familiarity and depth
174

within the subject matter. It would have been quite helpful, especially
ks
mm

when the instructor was oPtter new to the course or in areas in which he

was not expert, to have been able to call upon a subject matter specialist --

a man who had been given released time to think about curricular matters.

The results of one session (see Appendix 8-2) are a step toward specific

item writing.

1.



C

C

rl

n
4

C

El

C

U

-10-

Another tack was taken to arrive at the sequence of behaviors; that of

beginning with the most complex desired behaviors and working backwards.

Since it somewhat evaded the probing question of content and loosely

structured the hierarchy of behaviors, the progress was considerably more

rapid. The two results developed for Theatre Arts are found in Appendices

B-3 and B-4. 8-3 dealt with teaching examples, while B-4 attempted to

maintain both sequence and a behavioral tone. The latter seemed to be a

more workable worm. Appendix 8-5 represents the counterpart sequence for

Electrical Engineering.

Because of scheduling problems, vacations, and other duties, the

teams felt they had to call a halt at this point and employ yet another

technique to be able to "be ready" for September. The meetings had begun

in June. It was now August. The last, more familiar, format was to get

out the syllabus, cut it into lecture hours, determine what main topics

were to be covered, what back-up materials were needed to fill in, where
N

more specific examples were needed, etc. (see Appendix 8-6). A more

detailed account of these procedures will be given by the next speaker.

The question of instructional strategy was; for the most part dismissed;

the tieing of instructional activity to desired intermediate and terminal

behaviors was deferred until more time and knowledge could be-brought to

bear on the problem.

The following conclusions can be made: (I) course planning is extremely

time-consuming and, instructors who are involved, should be given released

time commensurate with the task; (2) the level of specificity of objectives

needed to determine instructional strategy is still a mystery -- mainly
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because the guidelines underlying different strategies are yet to be

drawn: (a) a major analytic and research effort is needed to make

headway in this "no man's land" and (b) training institutions should con-

centrate on developing people to work in this vital area both at research

and developmental levels; and (3) the systems analysis brought decision-

areas into better focus, rather than providing rules for arriving at these

decisions as we had first anticipated. Areas for research and development

are more clearly specified. tie need a Cape Kennedy for education. Hope-

fully, the R & D centers being instituted throughout the country will serve

this function. Some of the more obvious problems are

Content - What are the fundamental concepts and principles within

the subject matter? Which are prerequisite and which are to

be taught? What are the most meaningful exemplars of these

concepts and principles? Once students have acquired them,

what are they to do with them?

Strategy - What clues within the framework of the association of

behavior and content determine the instructional strategies?

For example, what content-behavior is best suited for self-

study? group activity? etc. How do you teach one to

evaluate? to apply? to transfer?

Evaluation - What is the magic number of successful terminal behaviors

to be considered a "pass"? or better yet, a B? Are they

mastery or discriminating behaviors? How much value should

be put upon a fundamental behavior or a vital behavior?

-e"



-12-

Just how specific should our terminal behaviors be, to be

considered ready for implementation?

General - How much money and time should be appropriated to course

development activities? How detailed should the production

activities be, whet. it is fairly well established that

method or materials differences, in university research,

show no demonstrable affect upon performance?
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THE AUDIOVISUAL CENTER
AND THE DEVELOPMENT OF INSTRUCTION

Granted that some instructional materials will be necessary to most

effectively and efficiently attain the learning objectives that have been

specified, how are the materials to be located, selected, produced, and

displayed?

At many universities, an Audiovisual Center has been established which

has as part of its function the role of assisting faculty members to secure

and successfully use var:ous types of instructional materials (see Appendix

C-I and C-2). In recent years, the invention and development of new forms

of recording, storing, retrieving, and displaying information, has grown

to such proportions and at such a rate that several specialties have de-

veloped within the field of audiovisual education. As a result, at institu-

tions of higher learning where the use of media has received some prominence

it is not unusual to find the following specialists working as part of an

Audiovisual Center, or as part of a somewhat newer organization sometimes

called a Learning Resources Center.

I. Learning Resources Specialist

Knowledgeable about materials, sources, cataloging,

storage and care, and retrieval processes.

2. Graphics Specialist

Skilled in design and production of charts, slides, trans-

parencies, photos, and displays.

3. Film Production Specialist

Skilled in design and production of educational films.
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4. Instructional Television Specialist

Skilled in producing instructional television programs.

5. Distribution Specialist

Skilled in audio and video distribution systems and in

the capabilities of all types of display equipment.

In some instances and with probably growing frequency, we find three

additional types of specialists:

6. Programed Instruction Specialist

Skilled in design and writing of programed materials.

7. Media Specialist

Knowledgeable in all of the above specialties and in

instructional theory and practice, as well as in

curriculum development techniques.
...

8. Research Specialist

Knowledgeable in research methods and the media field.

The manner in which these specialists consult and help faculty to

improve instruction cannot be described adequately in a few words or

paragraphs. Partly, this is due to the fact that each problem brought to

the Center by a faculty member\is somewhat unique and the types of problems

are very numerous.

At one extreme, there is the professor who desires a specific film;

he knows the title, is familiar with the content, and has already decided
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that this is exactly what he wants for his class. The help he needs is to

locate a source and to secure the film at ihe desired time. What might be

considered as the other extreme is the case of a faculty committee re-

questing help as they are starting to plan for the evis-!on of the curri-

culum of an entire department and they feel that media should be "somehow

involved".

If somewhere in the middle of this continuum we consider typical

past experiences of Audiovisual Centers in assisting an instructor to

locate, select, and procure or produce materials for use in a particular

course or segment of the course, we have situations that resemble those

studied by our Project.

Past experience has been that the instructor would often approach a

nivan assrl;e1 and somehow had predetermined that he wants

graphics or film or television or audiotape, etc. While the specialist

approached may refer the instructor to a different area (if, for example,

he feels that the objectives clearly indicate that film is required rather

than overhead transparencies), it is more carramly the case that the specialist

initially approached concurs with the instructor and proceeds to produce

the desired materials.

In order to carry out this production activity, the producer must

question the instructor extensively as to Ghjectives, conditions of use, and

literally be "taught the course" by the instructor. Where more than one form

of materials is being produced, each producer has to go through this same

process with the instructor.
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At some Audiovisual Centers there are audiovisual "generalists"

which I have listed above as media specialists. Where such a person is

contacted first by the instructor, he obtains from the faculty member this

information regarding objectives and other input information thus saving

the time and energies of the production specialist from being expended at

this task. Also, he suggests the media which can best be utilized to meet

the learning objectives and then arranges for the instructor To meet with

the appropriate production and resources specia;ist.s.

It is from such experiences which we observed at MSU and at other

institutions that we have patterned our hypothetical procedures, with the

addition of attempting to make more explicit and efficient the process

involved. The prior paper has presented some of our findings and pre-

liminary conclusions concerning the first steps in the procedures, up to

the steps dealing directly with materials.

Procedures for Locating. Selecting. Procurtuu
and Producing Materials

As a frame of reference for my comments regarding our experiences with

the two field trials, 1 will briefly list our idealized procedures:

Statements concerning inputs, objectives, examples, and strategy

decisions made to date are given to the audiovisual special-

ists by the media specialist and are given time to study

them.

2. Learning Resources Specialist is called upon first to suggest materiz

that are available which may serve, as exemplars for the

course.
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3a. A conference is held of all the audiovisual specialists, the

instructor, and the coordinator.

--OR --

3b. The audiovisual specialists are called in one at a time as

their specialty is required.

4. Decisions are reached as to materials and equipment needed for

specified examples.

5. Commercially available materials are secured and examined by

the instructor for approval.

6. Other materials are designed, produced, and approved by the

instructor.

7. Materials are tried out on representative students, evaluatej,

and revised if necessary.

8 Provide practice for the instructor with new types of equipment

and materials.

9. Assemble all materials and equipment and conduct a "dry run" with

a selected group present to evaluate, to trouble-shoot,

and to smoothe out the operation.

10. Make any necessary revisions.

H. Ready materials and equipment for a "field trial".

fiejsurial Eingings and PreliminartSonclusiou

Even though the field trials described in the previous paper did not

completely follow the procedures outlined for reasons mentioned earlier, there

were a number of observations that are worthy of reporting and some tentative

conclusions which can be made at this time.
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in these cases, the services of the audiovisual resources specialist,

the graphics production specialist, and the film production specialist,

were called upon. Before calling on each of these, the media specialist

suggested the medium to be used which on the basis of his knowledge and

past experiences would best achieve the teaching examples that had been

established.

It was possible to give the audiovisual resources specialist adequate

information in terms of the type of material, topic desired, and suggested

titles, so that very little time was required for him to meet with the

instructor to determine requirements of the materials. In the case of

certain materials, it was necessary for the instructor to examine them before

making a final selection.

Likewise, when the graphics specialist was consulted, relatively little

time was required to inform him of the course objectives before he was

ready to discuss design and symbols with the instructor.

In other words, the graphics production specialist felt that the in-

structor had been well prepared so that he came to the meeting with fairly .

well-thought out ideas as to what he desired in the graphics. The following

differences were experienced in these meetings as to the two subject areas

represented.

1. Teaching examples had been thought out in greater detail in the

case of Engineering, so that communication was easier.

2. It was easier because the Electrical Engineers have a standardized

graphic code for much of their content. Also, there was greater
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difficulty in communicating with the Theatre Arts instructor

because of semantic differences and the problem of converting

words to suitable graphics symbols when no standard symbols existed.

3. In addition, the graphics problems posed in the two situations were

different in th:...4 the transparencies requested for Theatre Arts

were of more generalized information and hence more difficult to

symbolize.

When the point of actual materials production had been reached, the

process in regard to the contact time required by production staff with the

instructor was much the same as had been experienced formerly. This contact

time is due to the agreement that is required between artist and instructor

as far as technical questions are concerned. For example, Engineering would

send over the content for a transparency. This would contain some Engineering

symbols which were unfamiliar to the artist. He would have to check with the

instructor to be certain that his rendition of the symbols was correct.

11

In a situation such as Theatre Arts where the symbols are not a

11 standardized part of the "language" of the field, much more interaction

V
ar between instructor and artist was required.
Ai

In both cases, a film production specialist was also involved in pro-

duction activities. The experiences here were similar to those with the

graphics specialist. The film production activity with Theatre Arts resulted

in a much more complex, time-consuming, and more costly production for several

reasons.
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I. Certain suggestions by the film production specialist caused the

instructor to change some of the'objectives.

2. These changes demanded more instructor-specialist time in order

to re-design certain elements of the film requested.

3. The Engineering instructors wanted the films completed for use

during the fall term; whereas, the Theatre Arts instructors were

willing to wait for a later completion date and allow for a more

thorough design phase.

Since film production is a more costly venture, the producer

is especially concerned with having a clear understanding of the

objectives of the instructor and the instructional techniques nor-

mally used in the course. Hence, the producer is more apt to want

to delve rather deeply into the content and behavioral objectives

that have been established. While it may at first have seemed to us

that much of the ground that had been covered by the media specialist

was being gone over again by the film producer, the degree of cer-

tainty and depth of thinking on the part of these instructors as to

their objectives was such that much less time was actually required

to ascertain this information than was normally experienced in pre-

vious cases.

One other audiovisual specialist was involved in the process. This was

the distribution specialist. In addition to providing projection equipment

and technicians as needed for the actual utilization of the materials in

the classroom, he had to provide equipment and instruction for the professor,
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so that he could practice with those pieces of equipment with which

he was unfamiliar. This involved more time in the case of Engineering,

because a student response system was introduced into the classroom routine

as well as an overhead projector.

Because of the volume of new materials used by the Engineering instructors

there was not enough time allowed for as thorough a utilization of the response

system as was anticipated in earlier stages of planning. The preparation of

materials te, be used with the response system required a great deal of in-

structor time.

Tentative Conclusions

I. The work of the evaluation specialist, instructional specialist,

and media specialist, with the instructor in determining objectives,

teaching examples, and media, reduce the amount of instructor-

production specialist contact time, as compared to an estimate of

what woo .1 otherwise have been required.

2. In order to further reduce this interaction time, it will be

necessary to devise an adequate graphic code both in the content

field concerned end a standardized overall code for better communi-

cation between media specialist and production specialist and between

the latter and artists or technicians.

3. Media decisions that are made currently are based largely upon the

experience, "expert opinion", of the specialists, rather than

upon any theory that is well grounded on research. This is not to

say that no principles, theory, or research exists for the field,
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but rather to indicate that much more research is needed in order

to establish a clearly defined rationale for most of the media de-

sions that must be made in cases such as Those discussed in these

papers.

4. When new procedures such as we have proposed are to be used by a

group of existing specialists, these persons should receive very

explicit instruction in the use of the procedures; otherwise, they

will tend to perform as they have in previous situations.

5. The procedures devised thus far will relieve the production specialist

from much curriculum planning activity and allow him lo concentrate

more on the creative .sign function for which he is uniquely suited.

6. These procedures do not seem to affect the work of the production

staff nor the interaction required between instructor and these

persons (as related to technical problems).

7. No decisions resulted from a general meeting of all the audiovisual

specialists with the media specialist and the instructor prior

to actual production.

8. The past experience of the production specialists with the oppor-

tunity to work on more than one problem with a given instructor, has

indicated that as an instructor repeats the process, he is able to

come to the consultation and design sessions better prepared and that

the two can communicate much more readily -- with the result that the

contact time required becomes progressively shorter. This indicates

that the role of the curriculum development specialists is largely
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an educational one and that the need for their presence is

lessened as the instructor becomes more familiar with the proce-

dures.

9. While the proposed procedures indicate a directional flow of

decisions from objectives to teaching examples to media to production,

it should be recognized that often an instructor is stimulated to

consider revising his course as a result of seeing or hearing about

some new materials or equipment. Thus, in certain cases, the initial

approach to a Learning Resources Center may be, "how can this

partic.lar medium be applied to my course".
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10111 Provided By
Undefined Resources
System

goals -------b
Students

Equipment -------b
Research -------b
Finance

Information ---b
Etc.

COMPONENTS OF THE IS DEVELOPMENTAL SYSTEM

IS Develoomental System

APPENDIX A - 1

if of the

Developmental

) yytemDetails of the system's operating Instructional S
procedures are shown in Appendix
A-2. i Etc.

A description of the organization
of other components is depicted
below.

Learniqg Resources Centcr
Coordinator

Course Planning Specialists:

I. Instructional specialist
2. Evaluation specialist
3. Media specialist

Each of the Sub-systems depicted
hero may be self-administered
within its own confines. The
coordinator directs the inter-
action of these sub-systems
pertinent to the needs of the
instructional system in the process
of development.

Production Specialists:
I. Film producer

2. Graphics producer
3. Television producer
4. Programer

Materials Storage and Re-
trieval Specialists:

I. Librarian

2. AV resources librarian

Distribution Specialists:
I. Technicians

7....7,

Instructional Research
Specialists Systems Trial Personnel
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APPENDIX A -2

A FLOW CHART OF TRIAL PROCEDURES
FOR ANALYSIS AND DESIGN OF INSTRUCTIONAL SYSTEMS

EMPLOYING INSTRUCTIONAL MEDIA

The following fluw chart represents a hypothetical elaboration of the System Analysis,Design and Development phases of the "System Approach to Education Planning" (Ryans,1964). Important: For purposes of simplicity, communication
feedback loops arenot illustrated in this flow ch:rt, This information will be available in thesymposium discussion.

,-

rtermine broad educational goals

iv -- College -- Dep't -- Course

i

IGather Input Data 1

I

Specify Entry and
Terminal Behaviors

of course

Develop Nationale Pre
basedand Poet Exams sed upon

entry end terminal behaviors

Various curriculum committees
meet, usually state objectives
in universal and euphemistic
terms

Instructor comes to Learning
Resources Center to nest %lin
Design Coordinator

instructor assesses situation, number
of students, available finances, time
given to developmental activities, etc.

Evaluation Specialist.arrives to
help instructor ferret out "real"
aims of course -- content and
behavior

Evaluation Specialist and
Instructor develop testing
situations which sample
defined behaviors

Total Input
Data Combined

----IPlan Overall Strate;y-1

L.

Instructional Specialist and
Instructor decide upon teacher -
student ratio, communicative

methods, practice needs, based
upon "theory of Instruction".

Pre and Post exams will be
influenced by the strategy,

examples, transmission
vehicles and other decisions
in the parallel instructional
development. This cross -
feeding is not completely
shown in this diagram.

Design Coordinator
and Instructor

compile information

Develop Teaching Examples
of determined content

Instructor, other instructors
materials librarian, publishing
representatives, etc., decide
upon information sources and
exemplars.

Loose representatives informational
forms (coding)

Audiovisual, specialiet and instructor
determine best "models" - based upon
"perception theory".

Decide upon Transmission Vehicles

Media Specialist and Instructor gauge
which of the various "media" is called
for at points within system where

certain materials are chosen -- based
upon "audiovisual theory".

Design and Produce specified
"media" e.g. graphics, models,
films, videotapes, etc.

I Locate and select

available materials

Coordinated by Audiovisual Specialists
with Media Specialist, with Representative
Student(s), and Instructor acting as
feedback agents.

Dry Run-through Technical Supervisce and Instructor
conduct "dry" run of completed
package

Chock feasibility of system
Field Test with Representative with "live" audience and

Students particular items from post
exam

To Begin -- Recycle

Run-through with regular
students with post exam
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APPENDIX B - I

AID TO IDENTIFICATION OF COURSE OBJECTIVES - Part i

I. Actions - The following are an attempt and therefore, guide,
to the categorization of student behaviors dealing with infor-
mation. They hopefully form a hierarchy from simple to complex.

A. Recognition - To identify the correct alternative among
a number of alternatives -- to discriminate.

I. Reorganize - To identify both parts and whole - to
be aware of relations between the parts as well as
their differences.

B. Recall - To retrieve information from memory given both
simple and complex hints.

1. List - Recall both parts and the order among the rarts.

C. Translate - Transfer given information into new code -
paraphrase.

1. Condense - summarization - less wci-ds than original -
cryptic - abstract.

2. Expand - to become redundant or enlarge upon original.

D. Infer - To draw solution fro51 problem.

1. Deduce - reasoning from the general to the particular.
2. Induce - reasoning from the particular to the general.
3. Analyze - h-eaking a whole into its component parts.4. Synthnsile - building a whole from its component parts.
5. Ev :e - weighing a new object or situation in light

a given criteria.
6, Apply - using information in new situations.

E. Create - To produce a work of thought or imagination.
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APPENDIX B I

AID TO IDENTIFICATION OF COURSE OBJECTIVES - Part II

!I. Levels of Conteni - Below are possible categories which lead to
efficient breakdown of subject matter.

A. Associations - tying of a certain symbol to an object or
situation. e.g. foreign language.

B. Concepts - a set of objects or events differing in
physical appearance, defined as a class. e.g. "chair",
"round", "courage".

C. Principles - If-then statements usually concerning two or
more concepts. e.g. "If the temperature is raised, the
pressure goes up."

D. Strategies - The chaining of principles - problem-solving
activities. e.g. using the scientific method.
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APPENDIX B -

AID TO IDENTIFICATION OF COURSE OBJECTIVES - Part III

Content-Behavior Matrix

The combination of Parts I and II form a matrix which might
lead to more efficient determination of course objectives.

ACTIONS

Recognize

Reorganize

Recall

List

Tran'slate

Condense
Expand

Infer

Deduce
Induce

Analyze
Synthesize
Evaluate
Apply

--.----.---,

Create

......
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Of sett of resereasst prlacIples,

multi - ermine etc.
Perometers
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Pamela, types
of parameters -- open-a:roll?, etc.
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Apply rules
used to obtain ether

sets of parameters when
one set is loom

Evaluate/athematic&
model of multi -
tenninal system

-- obtain values far
promoters -are they
In typical rang?

Arsine terminal techelpes far develop-
characteristics ing families of carves
anftemotlally Pere a value may Speed

on more that ems veri -
able. associative
property of measurement)

Translate component -- amputationsl schemes
characteristics into of anelyziag cent

terminel characteristics characteristics

,r matrix operations

Evaluate physical -- measurement schemes
component characteristics of analyzing component

characteristics

(tontine! graph)?

Analyze physical -- information i.e.
malt! -terminal component definitions of multi -

charecterlstics terminal component
characteristics

Evaluate mathematical
model of two-terminal

components

small signs!
Analyze tontine' approximations
characteristics -- techniques of develop -
mathematically ing linee appronime-

ticms of non-linear
charecterlstIcs

Translate component -- Meer and non-aisle.
characteristics into algebraic differential

terminal characteristics equation
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Evaluate physical component -- measurement schemes
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Arelyze physical component -- definitions of
characteristics of two- two-terminal car

terminal components poneets

Evaluate signal set of rules or
and select a eathemstIcal criteria
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11.7
Ai%

Analyze signal plots -- Recall commonly used
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mathematical models
to physical systems
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methemelical models
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-- purposes of Moths.. -
tical moat - statement
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Limit/time
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TYPES OF INSTRUCTIONAL MATERIALS

Textbooks.

Reference books

Periodicals

Programed Instruction

16 mm films

8 mm films

Filmstrips

2x2 slides

34 x 4 slides

(Overhead transparencies)

Audio tapes

Disc recordings

Video tapes

Charts

Flat pictures

Models

Specimens

Flannel cut-outs

APPENDIX C - 1
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APPENDIX C 2

TYPE!: OF EQUIPMENT NEEDED TO USE INSTRUCTIONAL MATERIALS

16 mm Projector

8 mm Projector *

2x2 slide Projector

34 x 4 slide Projector

Overhead Projector

Opaque Prcjector

Filmstrip Projector

Video Projector

Projection Screens

TV Receiver

Teaching Machines

Audio Tape Recorder and Playback

Video Tape Recorder & Playback

Record Player

Flannel Board

Microphone and P.A. System

Student Response System

* A variety of types are available based upon
the form of the material ('.e. roil, cartridge,
cartridge with magnetic sound, etc.).
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71-IE USE OF A SPECIALIST'S MODEL IN ANALYZING INSTRUCTIONAL PROBLEMS

Introduction

Speakers of this symposium regard this year's convention theme, "The

Media Specialist - Agent and Object of Change," as a good theme for th' pre-

:;entation, also. The reputation, workers in this field have gained from

stimulating innovation and change in the instructional methods of educators

ha3 come under the scrutiny of recent studies, which probe the bases for

audiovisual instructional methods. It is apparent that some overhaulof our

concepts and roles in media planning and production may be timely and necessary.

However, this task is not an easy one and involves consulting principles under-

lying human learning.

Some of these perspectives have been gained from experiences involved in

9 broad two-year United States Office of Education supported investigation at

Michigan State University, titled "A Procedural and Cost Analysis Study of

Media in Instructional Systems Development, Michigan State University, 1963-

1965."

The Study has four stated purposes: (I) to do a descriptive analysis

and evaluation of instructional development activities at Michigan State

University, during the period 1963-1965; (2) to devise methods of measuring

costs associated with instructional systems development and to develop princi-

ples of sound budgetary planning for the use of educational media in university

instruction; (3) to develop hypothetical models of instructional systems de-

velopment procedures and their relative costs; (4) to prepare descriptive

reports of the above materials for use by other institutions of higher learning



Introduction (Continued)

concerned with the application of technology to instructional programs.

The experiences obtained in developing hypothetical models for instruc-

tional systems development included identifying the roles of the various

specialists, including a role of particular interest to this conference --

the media specialist.

The work of the various specialists prescribed in the models will be

described in the symposium discussion.

The general plan followed in this presentation is (I) to identify a

logical sequence o major decisions and a division of labor among specialists

involved in instructional systems development; (2) to focus attention on the

bases for decisions in which the media specialist participates; (3) to

analyze the problems associated with the translation of resulting media

decisions into actual instructional materials, and (4) to explore the means

for motivating faculty to undertake instructional innovation utilizing the

newer media.

_ ..,=w. .77-7
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CONCEPTUALIZING THE ROLES OF THE EVALUATION AND INSTRUCTIONAL SPECIALISTS

The conceptual scheme or flow-chart that we have devised is based upon

the hypothetical activities of a media specialist in instructional system,

or course development. (See Appendix A-I for outline and Appendix A-2 for

more detailed version.) These activities call for a number of competencies, some

within, and others not within, the usual media specialist's repertoire. By

singling out these separate competencies, we have been able to differentiate

those activities which are the normal province of the media specialist and

those which could be given over to other specialists. The final outcome was

what might be thought of as standard operating procedures for a learning re-

sources center.

The skeleton flow-chart prepared for this presentation, outlines the

major decision areas (See Appendix A-1). We have attempted to delineate special-

ty areas in our model to represent the optimal situation. It could very well be

a one-man jab. The first box represents the public relations activity that one

does to get the instructor to the door. This topic has received too much

attention already. The next function is primarily diagnostic, determining the

input information, and the scope of the problem. A media generalist trained

in interview techniques could handle the routing of each customer to the

appropriate specialists within the Center.

We have given the objective-defining task to the evaluation experts.

their difficult mission is to help the instructor clarify his goals in a form

which is specific 9Augh for test item writing. It should be pointed out that

paa
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these objectives, when defined, represent only the intermediate level. The

production specialist further along the line asks for much more detail specific

to those sections of the course under production.

For those who have no evaluation experts, we have added some guidelines

for objective defining.

I. Start where instructor is conversant; search out logic of content.
2. Compare with psychological logic of content (usually the way the

instructor learned it).
3. Start with most complex goal and work back to entry knowledge and

skills.
-4. Work in the abstract -- speak of concepts and principles, not teaching

examples of same.
5. If instructor can't explain it, have him do it himself.
6. Distinguish between mastery and discriminating objectives.
7. Have instructor weight or rank most important objectives.
8. Accentuate the content; then add the behaviors. It's much easier

for the instructor.

Unfortunately, we are now, thanks to new emphasis on behavior statements,

learhing how to specify these tasks. I say, unfortunately, because we have

little idea as to how to go about reaching them. The great "open sesame" that

educators have dreamed about, that is, wait until the objectives are finally

spelled out, is pure myth. Instead of finding the gold and riches in terms

of easily identifiable instructional strategy and media specification, we now

have had to face that awful truth, that we have little idea of how to develop

instructional conditions to meet these specified objectives.

The next box represents the beginning of the domain of the instructional

specialist. His major activity is to continue to complete the instructional

flow-chart, the logical and psychological seouence of the total course. (Two

examples are found in the Appendix: B-4 and 8-5.) This is no mean task,, but

leads to the spelling out of one of the major variables concerned with effective
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instruction -- that of sequence.

The selection of communicative patterns, or better kn'own as the Trump plan

decisions, is next. Untortunately again, there are few cues within the infor-

mation gathered that leads to suggesting programing, large or small classes,

etc. In most cases, either the instructor has a "pet method", or some logistic

restriction determines the final choices.

Some guidelines for suggesting strategies are:

1. The more complex cognitive objectives call for interaction during
issues discussion; feedback on problem-solving tas4

2. The more difficult a concept, the more likely the need for adjunct
programing.

3. One-way information should be in printed form whenever possible, so
students can attack it at their rate, not the instructors.

4. Instructor is needed when one-way information is undergoing rapidchange rendering printed forms obsolete.

5. Student-to-student interaction should only be allowed when pre-requisiteinformation has been learned.

The instructor comes into his own when the choice of concurrent information

within each pattern is decided. It's his discipline. It is also his task to

generate teaching examples. This is the creative act. It might well be that

a specially inventive man within each discipline be singled out to help in this

vastly important task. The best choice of media still can't overcome choosing

an inadequate example.

At this point we are ready to consider the form and transmittor of the

selected examples. Again, we are much in the dark reaarding the general opera-

ting rules when given certain specified teaching example informational require-
.

ments. The remaining papers discuss these problems.
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A brief analysis of the extremely complex interaction between instructor

and consultants has been offered, It is hoped that it has brought about some

conceptual clarity and that the added guidelines will be helpful. We've a.

long way to go before we can begin making decisions based on something more

substantial than "experience".
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MAKING THE MEDIA SPECIALIST MORE SPECIAL

The foregoing description of a specialist-based model for instructional

system development prescribes a more restricted decision area for tne media

specialist than is typically observed by today's range of audiovisual workers.

This restriction of _decisions, imposed on the media specialist, is aimed at

both improving his professional skills and better defining the intermediate

or functional principles with which he operates. In addition, the designers

perceive the usefulness Of experience-based media decisions as a source for

statements of functional principles, which set -the media specialist apart as

unique or special.

The statement of functional princ:ples should not be confused with the

search for basic scientific principles, generally considered operative in commu-

nication and psychology of learning. These more basic, questions are studied

by scientists, who seek empirical truths in terms., only remotely identified with

any given application. As used here, functional principles might be described

as generalized statements of successful practice, partially or fully supported

by basic scientific principles.
a

The balance of this symposium discussion examines the possibilities of

formulating functional principles for use by audiovisual personnel who, in

making decisions to keep "media shops" ticking from day to day, find need for

a more explicit rationale on what makes their products "tick".

Admittedly, preoccupation with purely media selection decisions is a

luxury seldom allowed audiovisual workers. Presently, they are expected to
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advise on a broad spectrum of problems, ranging from abstract aspects of

communication theory to routine ventory maintenance of graphic arts materials.

This diversity of job content rokes it difficult to extract media selec-

tion decisions unless tasks can be generalized.. Some progress is being made

toward this goal by the audiovisual field in the recent DAVI position papers,

and other analyses of media specialist func-ci-rs in media selection, production,

and general management problems.

The identification problem is also complicated by .certain binding deci-

sion restrictions, such as financial resources. For instance, there is at

times such preoccupation with the low distribution costs associated with tele-

vision,that its lack of Viewer feedback capabilities is overlooked.

What sources of functional principles are presently available to guide

media specialists? There appear to be two potentiarsources of guidelines the

media speciali'st probably can review prior to advising the selection of any

given representational form or transmission means. These sources are, (I)

principles derived frcm the findings of basic research in psychology of learning

and comunications, and (2) the problems of media production or utilization;

put simply, "the hard facts of life".

The present range of experiences of media specialists indicates unequal

influence on decisions is exerted by each set of guidelines. Perforce, a

majority of the decisions are made in accord with the "facts of life" restric-

tions, often in contradiction to some finding in psychological research.

This observation should not reflect negatively on the operating procedures

of media specialists as of this date. The complexities and contingencies
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associated with teaching situations and learners make it improbable that.

media decisions will ever be based on scientific principles of communication

or learning, even if these are isolated. Most likely, decisions will stem

from intermediate media principles linking basic findings to application

problems.

Currently, the instructional media decisions lean heavily on an intuitive

connection the media specialist is able to flake with his knowledge of research

findings. Making a valid connection consistently constitutes an accomplishment

to which many media specialists asprhe. Success here is achieved sporadically

by most media specialists, and more often by some than others. Increasing the

probability of consistently making effective media decisions is handicapped by

a shortage of, (1) basic research findings general enough to transfer to func-

tional situations, and (2) well-articulated standard operating procedures for

applying the reliable measures we now have. These observations have been made

before in the audiovisual field, but appear to be the conclusions elsewhere

as well. For instance, Krathwohl (8) states:

We do not have enough psychological knowledge for the teacher and
the developer of instructional materials to move with certainty
from an intermediate-level objective to a single set of very
detailed and concrete objectives. . . . Both the 'instructional
material specialist and the teacher precede the psychologis+
into an area of most-needed research. They must make choices
while the psychologist is still developing the knowledge to
help them.

The attention psychologists are giving the instructional media area is

probably most completely summarized by Travers (12) in a current U.S.O.E.

study. The conclusions of that investigation seriously question the psycho-

logical soundness and "theory" underlying current recommended practices in the
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audiovisual field. This comprehensive, if somewhat scathing, analysis compares

commonly employed audiovisual generalizations with certain psychological and

communications research studies. Mere too, though, we are cautioned on the

promise eventual breakthroughs in basic research may hold for the on-the-job

decisions of media specialists:

This (i.e. analysis of conditions affecting the learning process) does
not mean that the work of the psychologist is directly applicable to
the solution of problems faced by the audiovisual expert; for the
psychologist, in the tradition of experimental science, studies phe-
nomena in highly simplified situations. The problem of generalizing
from these restricted and simplified situations to the complex
situations of daily life is one faced by every scientific area.
(12:1.23) 4

The potentially limited usefulness of basic research is repeated later

in the same report and an observation is made with regard to media specialists:

This notable point of contact between the audiovisual area and the
area of psychological research may represent a point of departure
for extended research related to the design of audiovisual devices.
(12:1.2A)

The "point of departure" reference made above should have special

significance for those concerned with defining the media specialist role. It

suogests that the audiovisual field concentrate its energies in an area of

"intermediate level" research. A plan for such action is briefly described

as follows.

This plan generally aims to locate functional media principles by

collating detailed descriptions of the rationale consistently employed by

successful media specialists. This kind of an effort would involve several

stages and perhaps more agreement among individuals than anyone has a right to

expect. However, since a consensus is sought for descriptive, not prescriptive,



purposes, it may be feasibl'. The investigation proposed would involve first

devising a model depicting the standard sequence of media development pro-

cedures. Secondly, specific statements of media decision rationale from media

specialists would be solicited on the basis of the standard model and then

consolidated, using a standard language for the field. To this end, some new

taxonomy might be developed, or perhaps one already.in existence could be

employed. The third stage would consist largely of feedback or dissemination

of findings for field testing by practicidners and the further consideration of

basic researchers.

In an unwiel.dly way, the DAVI Convention represents such an operation.

However, the diffuse model here that binds us, gets little chance to weld

the knowledge of such an assembly in a mere week.

The search for a theoretical structure to support the media specialist

role, deserves increased scrutiny and investigation, and soon, if the promise

of this role is to be fully realized.

Summarizing this portion of the discussion, it was pointed out that

the media specialist role as it is presently practiced, attempts to cope with

far too broad decision areas. When he is confined to purely instructional

media selection decisions, there is little basic researchio provide reliable

guidance. In the absence of counter arguments, the hard practicalities of

cost and production tend to prevail in media decisions. It is suggested, as

an interim step, to establish a functional instructional media theory,

through a consolidation of statements describing current successful media

selection and use practice.
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FUNCTIONAL FACTORS IN MEDIA SELECTION

The assertion has just been made that the decisions concerning the

. selection of media are primarily decided on utility or functional bases.

This is especially so since we are deficient in theory and principles that we

can apply directly from learning psychology aid communications to the use of

media in instruction. Even if we had the theory and knew how to translate it

ir1to recommendations for the selection of media, we would still be faced with

many restrictions which always exist. What are these restrictions and how do

they affect the role of the media specialist? They can be categorized into

the following groups:

I) What restrictions are imposed by the physical characteristics of the

instructional space provided?

2) What technical services are available in terms of equipment and

personnel?

3) What costs will be involved for rental, purchase, production, or

experimentation (including time of instructor and specialists)?

4) What existing materials are available which are suitable and what

will they cost?. (This means locating the source and usually obtaining

the materials for examination (and perhaps even for try out).)

5) Where the desired materials do not exist, how can they be produced and

what will be the production time required? (Costs already mentioned

in 3)

Note that these restrictions have been stated in the form of questions,

The media specialist possesses the knowledge necessary to provide the information
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that is demanded by these questions. Possession of this knowledge is one of

the competencies which make him "special".

In brief, this "functional knowledge" consists of the requirements, in

terms of facilities, that are imposed by each kind of audiovisual etglipirielLt.

Also included are -the technician assistance that may be required and the costs

involved in determining the materials that are available and production of

media.

In addition, the media specialist has other kinds of "special" information

that he can provide, which is also of a "functional" nature. I refer to this

as audiovisual knowledge. It includes:

I) The relative advantages and characteristics of the different forms

of instructional materials.

2) The technical problems encountered n using various materials and

audiovisual equipment.

3) Techniques for effective utilization of instructional materials.

Thus far, we have referred to three sets of information that bear upon

decisions that have to be made in order to select media for instruction. In

brief, these have been, (1) the principles from psychology and communic4.-lions;
%1

(2) the restrictions that exist in a given situation, and (3) the knowledge

we have gained, coilectively and individually, through the use of audiovisual

materials and equipment.

Atl of this information is greatly to be desired in order to make better

media decisions. How..ver, !e.lt you get the impre-$,Icri that these decisions will

now become simple, it should be recognized that another important ingredient
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exists. It is the value system of the individuals who will make the media

decisions. In a great many cases, there will be alternatives to consider.

Indeed, it is a major thesis of this "systems analysis" approach to instruc-

tional development that through the efforts and knowledge of several specialists,

more alternatives will be presented for consideration. Each alternative will

offer the attainment of certain objectives (with some attached probability)

and cost. Immediately, questions arise such as -- which objectives are most

important? Which is valued most, teacher time, student time, or dollars? In

such areas, per nal judgment will always play an important role. In these

cases, personal judgment also enters very largely in the assignment of the

probabilities just mentioned. (At least until such time as media research can

provide this kind of probabilistic data)

We have asserted that the expertise of the rri.idia specialist (in the

context of the foregoing specialist'z, model) lies in his knowledge of the three

kinds of information just discussed and hopefully in his ability to bridge the

gap that exists between theory and application.

I would add another banefit that is derived from this type of instructional

-..-

development. In the system just described, the media specialist receives a

rather well-thought-out plan consisting of objectives, examples, and strategy.

This permits him to consider the media alternatives, not just in terms of each

bit of information :.r example, but also in terms of the entire course. This

over-all look can resuI in different recommendations than he would make if

he were being consulted on a small part of the course.

In conclusion, I would re-emphasize an earlier statement, which indicated

that there is need for a taxonomy in the field. The earlier reference was in
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regard to obtaining statements of rationale from media specialists. In our

Study, we found that such a need also exists in the communications between

media specialist and production specialist, especially if the process is to

become more efficient. Also, we found that the efforts of the intervening
4,

specialists (evaluation, instruction, and media) did not serve to reduce the

time that the production personnel wer: required to spend conferring with the

instructor; conferring over matters of correctness of detail, approval of de-

sign, more detailed specification of objectives and other production considera-

tions. The work that the other specialists performed with the instructor in

terms of objectives, evaluation, content, examples, and media form, did save

considerable production specialist time. Formerly, he would have tried to

perform all of these roles, and hence would not have had as much of hiS own time

left for production efforts. Also, it is doubtful that as thorough a considera-

tion of the gross objectives and strategy would have been achieved by the

production specialist.

Not only is there a division of labor achieved by this system, but there

is ti,e.advantage of having two or more media persons involved, vihich could

result in the avai1ability of more information and more'creative suggestions

being made.
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INSTRUCTIONAL SYSTEMS DEVELOPMENT AT THE MICHIGAN STATE UNIVERSITY AUDIOVISUAL
CENTER

At Michigan State, media design in instructional systems development

is the concern of several instructional media agencies, including the Audiovisual

Center, the Closed-Circuit Television Department, and the University Radio and

Television Broadcasting services.

The MSU AudioviSual Center, founded in 1952 at the request of faculty

members and directed since then by Charles F. SChuller, has recognized the

importance of proper sequence in instructional development activities. A new

section of the Center, designated as the Instructional Systems Development

Division, concentrates on those phases of the University educational develop-

ment program which emphasize learning, curriculum analysis; evaluat or,, and

appropriate use of media. In addition, its media specialists often work as

catalysts to bring about warranted change. The primary objective is to assist

in developing instructional programs which will provide effective educational

opportunities for unprecedented numbers of MSU students.

The activities which comprise the interests of the Instructional Systems

Development Division range from introducing media technical advances to assist-

ing in developing instructional strategy. Action areas include: (a) planning

for optimum instruction facility, including media equipment and physical setting;

(b) conferring, organizing, and scheduling specialists needed to reach decisions

regarding sequence and content, experience of students, media treatment, and

evaluation procedures; (c) locating, procuring, and organizing of available

instructional material previously specified; and (d) planning and producing

original instructional materials prescribed by the logistics.
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The Division is involved, either directly or indirectly, in most of the

instructional activities on campus. The degree of involvement depends largely

:Iron the nature of the problem. For example, the Instructional Media Space

Provisions project, initiated by the Office of the Provost in 1963, included

equipping all large classrooms with appropriate media facilities and assigning

student technicians to assist the professors instructing the ten larger space

areas. Each quarter some forty departments and eighty professors benefit from

the student and technician service. Many more departments benefit from the

permanently assigned equipment in other classrooms. The professors involved,

quickly recognized the value and enthusiastically praised the project. Requests

continue to be made for similar services in other large classrooms. Funds have

been granted for placement of student-technicians in two additional classrooms

next fall.

Audiovisual Center media specialist involvement in instructional develop-

ment activity, is by invitation. Request for media assistance may come from

the Office of the Educational Development Program (EDP) Director, a dean,

a department head and/or a professor(s). Departmental committees charged

with a specific curriculum development task frequently include a media special-

ist in their membership. The problems presented may begin and end with produc-

tion or facility; they may involve media specifications for instructional space

in building planning; or they may result in a complete revamping of a course.

Although the number of current involvements is too large to treat each one, a

few projects should be reviewed to indicate the nature of the activity. .

The Anatomy Department, which relies most exclusively on the individual

student-microscope method of teaching microscopic anatomy and which is faced

with mushrooming enrollment and an inadequacy of space and equipment, presented
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a proposed solution to the Director of EDP. After discussing media treatment

and costs with Audiovisual personnel, the Department submitted a request for,

and was granted, the necessary funds needed in producing a roaster set of two

hundred fifty 2" x 2" color slides. One hundred duplicate sets and an equal

number of 10" x 10" rear projection units will be available at all times,

enabling students to work at their own pace. Production of the slides and

procurement of the equipment are in progress.

The Chemistry Department had a similar problem of increased enrollment

and inadequate space. The numbers to be accommodated in the laboratory were

becoming so crucial that the department considered introducing non-laboratory,

theory-oriented classes for freshmen. Instead, a series of ten-minute color

films were produced by the Film Department of the Audiovisual Center. The

films, completed in the summer of 1964, enable theDepartment to handle twice

the number of previous classes, by alternating students between laboratory and

screening room.

The two cases (Anatomy and Chemistry) represent total departmental

faculty involvement. Dr. Al Stinson of Anatomy and Dr. Carl Brubakar, Jr.

of Chemistry, served as coordinators of the respective projects. Media special-

ists were involved in the planning phase and continued to consult and advise

through the completion phase.

A few of the other instructional development activities involving the

Audiovisual Center are listed as follows: The College of Social Science

(Dr. Geoffrey Moore) set up an equipment saturation study in Fee Hail to

determine the degree to which convenient access to an "equipment pool", staffed

from 8:00 a,m. to 5:00 p.m. by a student technician, would effect the use rate
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of media; the College of Home Economics (Professor Jean McFadden), the

Department of Landscape Architecture (Dr. Dean Glick), the Department of

Electrical Engineering (Dr. Harry Hedges), and the Department of Theatre Arts

(Dr. E. C. Reynolds), are applying instructional systems development procedures

in programming their courses, employing a variety of media. The Department

of Physics (Dr. Thomas Edwards) programmed a basic course employing some two

hund,-ed special overhead transparencies, numerous 8mm single concept films

and 16mm educational films, making it possible to sffectively teach large groupsrl

L., of students.

r
1.4 The Instructional Systems Development Division of the Michigan State

University Audiovisual Center will continue to seek and use new knowledge.

This goal is pursued through changes in current Center services and operations;

a special two-year Study mentioned earlier, analyzing the successful instructional

development cases; and designing more comprehensive analyses in future develop-

ments. It is our hope that the developmental system can be sufficiently refined

r, 10 reliably aid the faculty in the selection, production, and use of appropriate

instructional resources in all areas.

r
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A FLOW CHART OF TRIAL PROCEDURES
FOR ANALYSIS AND DESION OF INSTRUCTIONAL SYSTEMS

EMPLOYING INSTRUCTIONAL MEDIA

The following flow chart represents a hypothetical elaboration of tte System Analysis,Design and Development pheses of the "System Approach to Education Planning" (Ryans,1164). Impprtent: For purposes of simplicity,
communication feedback loops erenot illustrated In this flow chart. This Information will be available In Thesymposium discussion.
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ANALTSINO INSTRUCTIONAL PROBLEMS

(A symposium at the 1965 DAVI Milwaukee Convention, April 29)

presented by John Berson, Director, and Horace C, Hartsell,
W. Russell Hornbaker, John M. Gordon, Jr., Specialists,
Instructional Systems Development Study, Michigan Skte
University;

reported by Phil Lange, Teachers College, Columbia University

Implicit in most of the thitktng and writing about *instructional

systems" are these assumptions:

a. A "system" has a specific product.

b. Certain actions mast be taken and functions performed
so as to produce the proddot.

e. The organisation of the system is such that it exercises
a degree of quality oontrql: the functions are kept
in operational balance at a specified level of
productivity.

do The process of system development involves almost
continuous appraisal so as to be sure that the aystam
works and the product is up to date: this means feedback
and modification, tryout and adjustment, concern for a
better product and for higher standards of'productivity.

Thus instructional systems have characteristics which make them predictable, and

researchable. The system is an adaptive form of pnoblem solving.

When the teacher(*) or professor(*) must plan and teach a new course there

is indeed a practical instructional problem. We know how often in actual practice

very little time, resource, and support is provided an instructor for the analysing,

detailed planning, the constructing, organising, and preliminary tryout of an

instructional plan. Sometimes it is merely a directive: "Joe, next year your

schedule is changed; you will teach the third-year course." But what does happen

when conscientious teachers are given support in analysing and planning instruction?

What should happen? Are there guide lines for this developmental process? What are

the functions of the mligimmsigligaly In the Instructional Systems Development -'

Study (funded by an NPE1 grant) at Michigan state University, Director Berson and his.

associates Gordon, Wartooll and Maker have been studying such questions.
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Instructional Systais Devsioemsut Division at MW

As part 'of their afternoon symposimetbe Miebigas State University team

included a description of the Instruational Systems Development Division as it

operates r the East Lansing usury.. TI As Division is a new section of the MSU

Audiovisual Center. The Instructional Systems Development Division concentrates on

those phases of MSU's educational development program which emphasise learning,

curriculum analysis, evaluation, and appropriate use of media. In addition, its

media specialist:often work as catalysts to bring about warranted change. The privotry

objective is to assist in developing instructional psogrems which will provide effec-

tive educational opportunities for unprecedented numbers of NM college students.

The Division's activities range from introducing media technical advanoes to developing

instructional strategy.

IJDEAmttctstuz...d .......m....trouctionaltome development

One major activity of lam Division is a two-year 010Esepported investigation

of the place or media and media specialisation in instructional systems development

at MSO. This itudy has four purpose's (1) to do a descriptive analysis and evaluation

of instructional development activities at IISU during the period 1963-4904 (2) to

devise methods of measuring coats associated with instructional system development

and to develop principles of sound budgetary planning for the use of educational media

in university instruction; (3) to develop hypothetical models of instructional systems

development procodurec aud their relative costs; (4) to prepare descriptive reports

of the above notarial' for use by other institutions of higher learning concerned

with'the application of technology to Instructional programs.

194 £7, 445, et X "ea' e.t7t-, ; # el 7r a ce
sp, :h Aat z4 uti t , . r y fryei. 044 011, 44/44es.ors SAIsT4G1,1,Jdfri- efv3tioni*
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Sharing_ one insLghts

Although the Study and its report will not be completed for some time, the

MSU researchers have been giving attention to the role, of various specialists es

they appear iu the hypothetical models for instructional systems development. In

reporting some of heir eaperienoes, the NSU team evidenced several strong feelings

about the aivantages to edusaters frt.' careful and detailed analysis and system

development of instruction. For ens thing, it reveals amazingly (amazing even to

experienced planners) the extra.. complaxity and interdspendenee of the decisions,

conditions and personal qualities that are essential to give substance, process,

design and evidence of learning in any instructional plan.

There is nothing easy about the analysis and development of an instructional

system. For wimple, it is an illusion to amens that once the "behavioral objectives"

have been spelled out thereafter everything easily falls into place. Tbe truth of

the matter makes the analysers face up squarely to the fact that oblostives ars not

easily described as observable behaviors so as to permit suitable evaluation; and

moreover even when behavioral, goals are clearly identifiable we usually have little

idea of how to develop instructional conditions to elicit the behaviors to gain the

specified objectives. In short, the analysing and pre-planning stage of instructional

development warrants attention and investment it seldom gets.

For greater effectivinast and efficiency in our instructional programs, we

must give more energy to studying better ways of vorsvelling' and predieting the

complexities in planning instruction. As indicated in Figure 1, an idealised way of

explaining relationships is to have =WRY (a) from which are deduced runcTIonAL

PRINCIPLES (b) which can be translated into applications and proven to be workable,

in actual PRACTICE (0).

Ideally we like is zee a .tsar relationship frau THEORY to the deduction of

FUNCTIONAL PRINCIPLES to a translation into applieations that provide workable proof
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in actual PRACTICE, as indicated by the solid line in Figure 1. But it is tbo

bunch of the NSU group that the revelation of principles and subsequently the over-

arching theory is revealed only by systematic penetration of the confusion of

practice (as indicated by the 4etted line in Figure 1). As an instrument for

probing into practices, on the way to uncovering principles, the NSU researchers

developed flow charts of the practical decision-making process.

Figure 1

a. 6 a
THEORY FUNCTIONAL PRINCIPLES PRACTICE

...11M
Devel ntal Plow Chart of ical Decisions in Instructional

What can be learned from the development of a flow chart to conceptualise

and guide the analyses of the activities of A media specialist in the -development of

instruction? That are the major areas of decision making in instructional planning?

What seems to be a logical sequence for these major decisions? What kinds of

specialisation are needed fai sad* decision areaNsot is a reasonable division of

labor among the team of specialists (we within an individual with a multiplicity of

specialisations)? Where does the media specialist fit in? What are vise problems

associated with the translation of the media decisions into actual, acqessible

instructional materials and utilisation strategies?

In Figure 2 is a generalised flow chart which the MSU group basused to give

order to these questions. It identifies eleven areas of major decision;

INNOVATION (1) involves helping the educator or instructor to see new possibilities

and Identify isspoistiomal problems. Guided ANALYSIS (2) is directed at the

explosion of appolfic problems, tenoned by attention and assistance in the



specification of OBJECTIVES (3). The development of an INSTRUCTIONAL FLOW CHART (4)

inpreased the need for ordring'or sequencing. This leads to decisions on STRATEGY

AND CONTENT (5-6). STAATCGIES Biggest the communication patterns; and CONTE1T

decisions determine the needed information within patterns. Obviously them, are

different but overlapping areas of deeislon-king. Then there must be adetereLna-

tion of the EXAMPLES (7) of teaching what the teaching-learning activity really
will be. The areas cedlealsios-neking labelled NEDIA FORMS (6). STARCH (9),

PRODUCE (10) and1NPLENENT (11) is this flew chart have direct sifinificance fertile

media specialist for they bear directly on oommemnidation and mediation. Thera are
the media decisions about the FORM AND SYSTEM for transmission or communication,

the SEARCH for ready-mods and available forms aid systems, the PIODUCTION if
examples in desired form, and the IMPLEMENTATION or try -omt of the unity of the

instruction and possible improvement through the benefit of trial rune.

ant

a,*

r

Simplified Developmental Systes Flow Chart

INNOVATION

EXAMPLES

ANALYSIS

d'a a 4 4
STRATEGY

---- and- -""

CONTENT

INSTRUCTIONAL.]
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The "M4dia specialist"

The media specialist brings three kinds of "special" information or

knowledge to the decision areas:

I) The relative advantages and characteristics of the different forms of

instructional materials.

2) The technical problems encountered in using various materials and

audiovisual equipment.

3) Techniques for effective utilization of instructional materials.

For example, the audiovisual speFialist has a "functional knowledge" about the

requirements, in terms of facilities, that are imposed by each kind of audiovisual

equipment. Also included are the technician assistance that may be required and

tha costs involved in determining the materials that are available and production

of media.

As a member of a team the media specialist may be very much involved in

r

activities on the flow chart at 1, 2, 4, 43; 9, 10, 11. The evaluation specialists

may have leadership along with curriculum specialists in 3. In 4 and STRATEGY the

educational psychologist has a needed specialization; while in CONTENT AND EXAMPLES,

the instructor comes "into his own." (The experienced instructor is usually

already rich with content and examples in his domain)

Some hunches and quide lines

Here are some of the guide lines the MSU group have been using when it

comes to filling in this flow chart with the actual details of specific instance

of instructional planning (with the intent of improving that planning).

2:14f.r_ilingaticatiy22,, (see area 3 in the flow chart):
.

1. Start where Instructor is conversant; search out logic of content.

2. compare with psychological logic of content (usually the way the
instructor learned it).



3. Start with most complex goal and work back to entry knowledge and
gkills.

4. Work in the a'ostract -- speak of concepts and principles, not

teaching examples of same.

5. If instructor can't explain it, have him do it himself.

6; Distinguish between mastery and discriminating objectives.

7. Have instructor weight or rank most important objectives.

8. Accentuate the content; then add the behaviors. It's much easier

for the instructor.

On suggesting strategies (see areas 5 and 6.in the flow chart):

I. The more complex cognitive objectives call for interaction during

issues discussion feedback on problem solving tasks.

2. The more difficult a concept, the more likely the need for adjunct

programing.

3. One-way information should be in printed form whenever possible,

so students can attack it at their rate, not the instructors.

4 Instructor is needed when one-way information is undergoing rapid

change rendering printed forms obsolete.

5. Student-to-student interaction should only be allowed when pre-

requisite informationlhas.been learned.

On restrictions and the role of the media specialist. What are perceived

as the restrictions, and what can the media specialist do about the restrictions

themselves and the perception of them:

1) What restrictions are imposed by the physical characteristics of the
instructional space provided? (What can the media specialist do to assess,
interpret, and alter-them?)

2) What technical services are available in terms of equipment and
personnel? (Who has what degree of control for accessibility?)



3) What costs gill be involved for metal, probe% prediction
gestation (including tie of instruster and spesialists)?

4) What emisting meterits are available Web are suitable and Mit- will
they cost? (Thls meows legating the awes and molly obtaining the materials
for examination and perhaps eves fort" est.)

. 4) Whore the desired segerials do mot mist, hewer they be produced and
whet will be the production time voriroal

IThe need to asante

In general a... the media spesialist role as it is presently preotloed

attempts to cope 461h/rime breed disables areas. Vhes the media specialist is

coafiXed to purely instrestional media selection decisions, there is little basic

research to provide reliable pianos. In the absence of 'ouster arguments, the

hard mectisalities of soot and prodnoties tend to prevail is media decisions.

It is suggested, as an interim step, to establish a funstiona/ listrusticsal media

theory, through a oessolidatioa of statements deem/him. arrest suesessful media

selection and use prentiee.*

The M30 group noted that the more they Weems snore if the.ingradirants

of instruetiosal planning the more seem they 6811 for improvement, and the greater

did they feel the need forfurther systematic study to bastes the urgently seeded

support for improvedinstrnational ploughs and the more sifted,. use of specialise&

tics in solving instrestlemal problems.
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